SUMMARY An 18 year old girl presented with frequent vasovagal attacks and sinus arrhythmia. The amplitude of respiratory sinus arrhythmia assessed by cosinor analysis was 20%; the predicted value for a normal girl of this age is 4% and the 95% confidence interval is 0-8%. Treatment with propantheline, in a dose sufficient to reduce the amplitude of sinus arrhythmia to normal, abolished her symptoms.
Increased vagal tone is a recognised cause of syncope and near syncope'; it occurs more commonly in young people or in trained athletes.2 3 The diagnosis of this condition usually rests on the clinical presentation together with evidence of vagotonia on the electrocardiogram, and it depends on electrophysiological studies for confirmation. 4 We report a patient in whom vagal tone was increased and in whom the diagnosis was made by quantifying the amplitude of respiratory sinus arrhythmia on a three minute electrocardiogram by means of cosinor analysis by microcomputer.
Patient and methods ELECTROCARDIOGRAM RECORDING
In order to minimise voluntary hyperventilation, the subject was not told that her respiration was to be observed. A three minute electrocardiogram was recorded at a paper speed of 50 mm/s from standard lead I with the patient supine during normal spontaneous respiration. Movement of the chest was observed throughout the recording and the event marker was pressed in the pause at the end of each expiration.
We measured the P-P intervals and their relation to end expiratory points using a digitising pad and microcomputer with a resolution of 0 1 mm; the results were stored on disc.
No reprints will be available. Cosinor analysis was used to demonstrate the respiratory variation of heart rate. The best fit of a cosine function curve to the cyclical variation of P-P intervals was found by multiple regression analysis. The duration of each respiratory cycle was taken as 3600, with both 0 and 360 signifying end expiratory points. The timing of each P wave in the respiratory cycle in which it occurred was expressed as an angular measure (t). The duration of the associated P-P interval was expressed as a percentage of the mean P-P interval for the whole three minute sequence and this was regressed against cos(t) and sin(t) to give the amplitude, phase angle, and statistical significance of respiratory variation of the P-P interval, forced into the form of a cosine function curve. Cosinor analysis was described by Halberg et a16 and its application to electrocardiogram intervals will be reported by Pai et 1986 she complained about the number of tablets she was taking and an attempt was made to reduce the dosage. She had attacks of near syncope and the amplitude of sinus arrhythmia increased to 23%. The daily dosage of propantheline was increased again to 90 mg with relief of symptoms and a reduction in the amplitude of sinus arrhythmia to a normal value of 4%. Throughout the 10 month period of treatment with propantheline she had a dry mouth and eye discomfort in bright sunshine, but she preferred these side effects to frequent vasovagal attacks.
Discussion
Respiratory sinus arrhythmia is mediated reflexly. Because the cardiac vagus nerves are the efferent arm of this reflex sinus arrhythmia is an index of vagal cardiac outflow8 and increased vagal tone might be expected to exaggerate sinus arrhythmia. Although there is no mention of sinus arrhythmia in recent papers on vagotonia in which diagnosis was by electrophysiological study,4 5 some older textbooks mention the association of sinus arrhythmia, dizzy spells, and faintness.9 Electrophysiological study has a low yield of abnormal findings in patients with unexplained syncope when the electrocardiogram is reported to be normal,'0 but respiratory sinus arrhythmia is a normal finding at all ages and an abnormally increased amplitude could be easily overlooked.
Electrophysiological studies in 10 patients with vagotonia by Benditt et al showed that intravenous and oral theophylline had positive chronotropic and dromotropic effects.4 An oral preparation was tolerated by eight of their patients and suppressed symptoms in six during a follow up of from five to 24 months. McLaran et al described 12 patients with symptoms similar to our patient. The diagnosis of vagotonia was made by an electrophysiological study in these 12 patients.5 They were treated with propantheline, which was beneficial in nine cases; the average period of follow up was 23 months.
In our patient the symptoms and Holter monitor findings were highly suggestive of increased vagal tone and the finding of exaggerated respiratory sinus arrhythmia also supported this diagnosis. The diagnosis was confirmed by the patient's response to propantheline. This relieved symptoms and reduced the amplitude of respiratory sinus arrhythmia to normal.
Measurement of the amplitude of respiratory sinus arrhythmia from a three minute electrocardiogram is not only helpful in making a positive diagnosis of vagotonia, but also in monitoring the efficacy of treatment. It is non-invasive, may be repeated as. often as required, and is quicker and more simple than electrophysiological study. 
